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VHA: the 50,000 foot viewVHA: the 50,000 foot view

150+ Medical Centers across the USA
800+ 600 satellite outpatient clinics
Organized into 22 regional networks (VISNs)
Approximately 6 million veteran users
Outpatient visits per year: 50M
Admissions per year: 550k
Primary Missions are:
◦

 

Patient Care
◦

 

Medical Research
◦

 

Medical Education

Salaried staff physician model 



VistA UsageVistA Usage
1.1B orders, 1M/day
200M Images, 350k/day
500M Documents, 500k/day
500M Medication admin via BCMA, 
500k/day
700M Vitals, 600k/day
1M lab results /day
200M Outpatient Rx’s dispensed/year



EHR functionalities EHR functionalities 
Provider Order Entry
Charting and record review
◦

 

structured and unstructured entry
◦

 

linkages to decision support tools

Consult/request management
Results reviewing
Alert management
Role, patient, and disease-specific reminders
Panel-based view and query
Records Retrieval from other systems (VHA-wide and 
DOD); nascent data-sharing with private sector (NHIN-KP)
Image viewing 
◦

 

Radiology
◦

 

Other clinical images
◦

 

Scanned documents



CPRS CPRS ––
 

our EMRour EMR
One centrally-developed application, “CPRS”
(Computerized Patient Record System)
A Delphi view of a Mumps Database
Built upon component results-reporting systems 
of laboratory, pharmacy, radiology over 24 years
“Complete” GUI EMR only since Feb 1998
Many iterations – currently on version 26
“Next Generation” EMR (web-xml based) under 
development
Additional partner applications all grouped 
together under the umbrella of “VistA”



VA San Diego Milestones 1999VA San Diego Milestones 1999--
 2011 2011 

1998: EMR with Graphical Interface on-line and in use

1999: Implementation of on-line documentation and resulting

2000-onward: Progressive implementation of automated reporting 
systems to track safety and performance-related information (e.g. DNR 
use, restraint use, quality indicators, others) 

2001: Mandated On-line provider order entry (with all that entails)

2001: Bar-Coded Medication Administration (BCMA)

2002: System-wide PACS implementation for all imaging

2003: Deployment of on-line “Patient Event Reporting System”

2004-onward: Provider Report cards using automated reporting systems

2004-2005: Bidirectional Health Information sharing between VA/DOD

2005: Care Management Software; On-line e-signed patient consent

2009-2010: Bidirectional Information Exchange with KP (pilot for 
NHIN/VLER)



Implementation of an Electronic Implementation of an Electronic 
Medical Record and Quality/SafetyMedical Record and Quality/Safety

EMR Feature Potential beneficial effect VASDHS Status

Order entry Bring needed data to attention at time of 
order; eliminate transcription error Mandatory use by all providers

Order sets/quick 
orders

Pick lists influence ordering selection and  
standardize care processes

Growing use: antimicrobials, 
heparin, PCA, ICU drips, restraints

Order checks Reduce errors, warn of possible adverse 
outcomes, document exceptions

Allergy, drug-drug, dupl. drugs, 
others in use

Clinical Reminders Increase patient specific compliance with 
care guidelines, prompt for needed care

Point of Care prompts for multiple 
preventive and chronic care topics 
in use

View alerts
Focus attention on abnormal results or 
documents requiring review, prompt for 
signature, etc

Broad use.

Electronic notes Improve note availability and accessibility Required of all staff and extensively 
used-essentially all visits have on- 
line documentation

Note templates Guide appropriate documentation Broad use, including clinical note 
templates

Overall
Standardize care delivery processes, 
allow automated tracking of quality 
outcomes

Benefits realized and continuing to 
accrue!

Presenter
Presentation Notes
Legible notes and orders

Consolidation of important components of record

Accessible from multiple locations

Accessible by multiple providers

Elimination of transcription error with provider order entry

Cover sheet displays pertinent data, for example, eligibility, vital signs, immunizations, location of patient, next appointment, Next of kin, address and phone number easily available

Ability to obtain data from remote sites (available with Network Health Exchange in VistA, now available with remote data views in CPRS)

Simple display of data is not enough.

Data must be displayed in a way that provides information content.

Orders and other menus must be constructed in ways that facilitate safe medical practices and promote efficient delivery of care.





Configurable patient selection dialogConfigurable patient selection dialog









Tools for efficient retrieval of information: order display Tools for efficient retrieval of information: order display 
groupsgroups





Order check





Lessons LearnedLessons Learned
Automated order entry is a sustainable 
method for influencing ordering behavior
An effective order entry system should 
provide extensive order configuration tools
Substantial work is needed to optimize 
ordering systems (both to make them 
effective and to obtain provider buy-in)
A multidisciplinary effort is needed to assure 
that all problems/concerns/issues are 
considered



Other EMR safety features: Other EMR safety features: 
availability and display of availability and display of 
informationinformation

Legible notes and orders
Consolidation of important components of record
Accessible from multiple locations
Accessible by multiple providers
Elimination of transcription error with provider 
order entry
Cover sheet displays pertinent data, for example, 
eligibility, vital signs, immunizations, location of 
patient, next appointment, Next of kin, address and 
phone number easily available
Ability to obtain data from remote sites (both 
outlying clinics and other national centers)



Narrative Documentation Narrative Documentation ––
 

outlineoutline

Simple templates
◦

 

Linked to notes
◦

 

Patient data objects
◦

 

Starting templates for notes in progress
Interactive dialogs
◦

 

Controls
◦

 

Branching logic
Saving data as well as text
Links to reference sources
Linking notes to consults / procedures
Actions as a byproduct of documentation
Images linked to templates
Templates on the fly



















Bar Code Medication Bar Code Medication 
Administration Processes Administration Processes 

Wireless computers/carts deployed in all inpatient areas 
(devices chosen with user input) 
Nurse scans wristband and validates patient identity 
Virtual Due List is displayed 
Medication is scanned and matched to the due list 
If dose is missing, an automated missing dose request 
can be generated
Each medication is automatically validated for:
◦

 

Medication ordered 
◦

 

Dosage, Route Dosage, Route
◦

 

Timeliness 
Administrative tools used for tracking processes 
including timeliness of administration, etc.



Bar Code Medication Bar Code Medication 
AdministrationAdministration

1. Scan the Wristband

2. Scan the medication

3. Autuomatic match to 
virtual “due” list against 
correct medicaction,  
time, dose, and route 
with audible and visual 
confirmation of 
appropriateness of 
administration.



Panel Management ToolsPanel Management Tools



Integrated Technology Projects  Integrated Technology Projects  
VistA Imaging (scanned images; ECGs, 
endoscopy and other clinical images) available at 
any workstation
Full PACS implementation with radiology, 
nuclear medicine, and ultrasound images 
available on-line at any work-station
Full interconnectivity of all local VA facilities
Access to clinical records from any VA facility 
nationwide
Off-site access to full suite of clinical 
applications for on-call MD staff





Cedars-Sinai Medical Center, the 
largest private hospital in the West, is 
suspending use of a multimillion-dollar 
computerized system for doctors' 
orders after hundreds of physicians 
complained that it was endangering 
patient safety and required too much 
work. 
Ironically, the computer software was 
designed to do the opposite: Reduce 
medical errors, allow doctors to track 
orders electronically, and warn them 
about dangerous drug interactions and 
redundant laboratory work. 
But, from the start of its rollout in 
October, the Patient Care Expert 
program, dubbed PCX, has been 
plagued with problems, many doctors 
said. …

…This week, Cedars-Sinai suspended 
the ordering system after more than 400 
physicians confronted hospital 
administrators at a tense staff meeting 
Friday. The doctors voted nearly 
unanimously to urge the hospital to halt 
the system until the problems are fixed.
More than a dozen Cedars-Sinai 
physicians interviewed by The Times 
said they experienced problems ordering 
medication, tests and supplies using the 
PCX software. One patient with heart 
failure did not receive the pills his 
physician ordered until he mentioned it 
to a nurse. Another patient did not 
receive a walker until three days after it 
was ordered. A baby was given local 
anesthetic for a circumcision one day 
early.

CALIFORNIA

Hospital Heeds Doctors, Suspends Use 
of Software

• Cedars-Sinai physicians entered prescriptions and other orders in it, 
but called it unsafe.

Los Angeles Times January 22, Los Angeles Times January 22, 
20032003



Tools for efficient retrieval of Tools for efficient retrieval of 
information: order display groupsinformation: order display groups



Configurable patient selection dialogConfigurable patient selection dialog



DOES IT ACTUALLY DOES IT ACTUALLY 
HELP???HELP???



Restraint Use ReductionRestraint Use Reduction
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56% overall reduction in restraint use through scripted orders, 
documentation templates, and automated reporting to leadership



Sample daily report for managers: Sample daily report for managers: 
Restraint / Seclusion / DNR Report (last 72 hrs) 

Date/Time Report Run: MAR 13,2003@15:21:40 

 PATIENT NAME L4SSN ROOM Bed# TOT HRS 
 ORDER 

ACTIVE? # ORDERS
RESTRAINTS (PSYCHIATRIC)     

PATIENT, 11 7042 2S-B2166-08 4  N 1 
PATIENT, 3 9384 2S-B2170-10P 14  N 4 

SECLUSION     
PATIENT, 11 7042 2S-B2166-08 4  N 1 
PATIENT, 4 9384 2S-B2170-10P 4  N 1 

RESTRAINTS (NON-PSYCH)     
PATIENT, 16 4227 3N-B3349-12 18  N 1 
PATIENT, 14 5910 5E-C5244-09 37  Y 2 
PATIENT, 7 0110 5S-A5106-01 24  Y 1 
PATIENT, 12 3168 5S-A5106-04 24  Y 1 
PATIENT, 6 6889 5S-A5106-08 24  Y 1 
PATIENT, 15 0633 5S-A5106-10 52  Y 3 
PATIENT, 0 9354 5S-A5106-11 67  Y 3 
PATIENT, 1 7946 5S-A5106-13 180  Y 8 
PATIENT, 8 1201 5S-A5106-14 66  Y 3 
PATIENT, 5 1592 5S-A5106-15 24  Y 1 
PATIENT, 13 4668 5S-A5106-18 59  Y 3 
PATIENT, 2 1691 5S-D5172-27 48  Y 2 
       

ACTIVE DNR ORDERS ORDERING PROVIDER TITLE  
PATIENT, 0 2999 3N-C3372-13 Doctor one STAFF PHYSICIAN 
PATIENT, 17 0990 4S-C4145-06 Doctor two STAFF PHYSICIAN 
PATIENT, 9 4818 1E-B1109-01 Doctor three RESIDENT PHYSICIAN 
 



VASDHS: Reduction in Med. ErrorsVASDHS: Reduction in Med. Errors

Im pact of System s Changes on Medication Errors
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Presentation Notes
Complicated slide:



Provider order entry implementation



Meds administered with BCMA





JCAHO ComplianceJCAHO Compliance

Use of Unapproved abbreviations in CPRS 
Notes
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PointPoint--ofof--Care Reminders to Care Reminders to 
Influence MD BehaviorsInfluence MD Behaviors

Prompt providers when important health 
measures are needed for patients
◦

 
Reports available to verify diagnoses; verify 
appropriate treatment given; identify patients 
requiring intervention; validate effectiveness of care
◦

 
Data can be aggregated at the facility or national level 
with the use of standard terminology, thus allowing 
preventive health measures to be aggregated and 
compared

Prompts for care are linked to structured data-
entry tools
Data is recorded for aggregated (and individual) 
reporting



HIV Screening and Testing for AtHIV Screening and Testing for At--Risk PopulationsRisk Populations



HIV Testing RatesHIV Testing Rates
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Effect of PointEffect of Point--ofof--Care Reminders Care Reminders 
on HIV testing of aton HIV testing of at--risk patientsrisk patients

Adjusted Testing rate (%) (95% CI)

Pre-intervention Post-intervention

Intervention 
facility A   

4.8 (4.2, 5.4) 10.8 (9.8, 11.8)*

Intervention 
facility B

5.5 (4.7, 6.6) 12.8 (11.5, 14.4)*

Control facility C 4.4 (3.8, 5.0) 4.2 (3.5, 5.2)

Control facility D 2.3 (1.8, 2.9) 2.1 (1.6, 2.7)

Control facility E 4.6 (3.6, 5.7) 5.0 (4.2, 5.9)

* P<0.0001



PointPoint--of Care Prompting Must be of Care Prompting Must be 
Combined with FeedbackCombined with Feedback

Reminders Due Report - Summary

Reminders due for All Locations for 2/1/2000 to 2/29/2000

# Patients with

Reminder Applicable  Reminder Due

------------------- ------------

1    INFLUENZA IMMUNIZATION-SD664                     6523           2498

2    PNEUMOVAX-SD664                                  5286           4017

3    Diabetes-Yearly Hgb A1C                          2220            379

4    PSA-SD664                                        6168           4067

5    MAMMOGRAM(AGE 50-70)-SD664                        233            168

6    No Allergies Recorded                            3478      3478

7    No Entries on Problem List Recorded              1890      1890

Report run on 10036 patients.



Reminder Reporting can be used for Reminder Reporting can be used for 
targeted providertargeted provider--specific feedback specific feedback 

Marcus Welby



Allergy DocumentationAllergy Documentation
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Pneumococcal Vaccination Rates in VAPneumococcal Vaccination Rates in VA
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VAVA--HEDIS Quality ComparisonsHEDIS Quality Comparisons

CLINICAL PERFORMANCE INDICATOR VA FY07 (1) VA FY08 (1) VA FY09 VA FY10
VASDHS 

 

FY10
VASDHS 

 

2011

HEDIS 

 

Commercial 

 

2008 

HEDIS 90th 

 

Percentile 

Breast cancer screening 86% 87% 87% 88% 91% 88% 70% 77%

Cervical cancer screening  91% 92% 92% 93% 95% 94% 80% 86%

Colorectal cancer screening 78% 79% 80% 80% 81% 74% 59% 67%

LDL Screening after AMI, PTCA, CABG 93% 94% 96% 96% 95% 100% 89% 92%

LDL Cholesterol < 100 after AMI, PTCA, CABG 62% 66% 67% 69% 76% 71% 60% 69%

Diabetes: HgbA1c done past year 97% 97% 98% 98% 98% 98% 89% 93%

Diabetes: DM control HbA1c <

 

9.0%  84% 84% 84% 85% 78% 87% 72% 80%

Diabetes: Cholesterol (LDL‐C) Screening 92% 95% 96% 97% 97% 99% 85% 88%

Diabetes: Cholesterol (LDL‐C) controlled (<100)  64% 68% 69% 72% 71% 72% 46% 53%

Diabetes: Eye Exam   85% 86% 88% 91% 92% 85% 57% 70%

Diabetes: Renal Exam   91% 93% 95% 93% 91% 85% 82% 88%

Diabetes: BP < 140/90 77% 78% 80% 76% 84% 79% 66% 73%

Hypertension: BP < 140/90 most recent visit 76% 75% 77% 82% 75% 89% 63% 72%

Smoking Cessation Counseling (3) 83% 89% 96% 97% 97% 100% 77% 83%

Smoking : Medications offered(3) n/a 84% 90% 97% 95% 99% 54% 63%

Smoking: Referral/strategies

 

(3) n/a 92% 96% 97% 97% 100% 50% 58%

Immunizations: influenza,  72% 84% 83% 81% 78% 81% 50% 58%

Immunizations: pneumococcal,  90% 94% 94% 94% 95% 95% n/a n/a



Current targetsCurrent targets

Transformational Initiatives:
◦

 
Patient-Aligned Care Teams (Medical Home)
◦

 
Chronic Disease Management using 
Telehealth
◦

 
Health Promotion and Disease Prevention as 
an integral part of primary (and other) care
◦

 
Realigning Care to be Veteran-Centric

At the time of the patient’s choosing
Open access to all clinic (currently 98% within 14d)
Home and on-line care



Improved Efficiency VAImproved Efficiency VA--wide: Enrollees, wide: Enrollees, 
Patients & Resources/Patient: 1996Patients & Resources/Patient: 1996--20042004
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